Introduction
Water-borne disease fasciolosis with gastropods as intermediate hosts is still a burden for mankind, especially in tropical countries.
Fasciolosis is caused by two trematodes Fasciola hepatica (the common liver fluke) and Fasciola gigantica (the large liver fluke) [1, 2] . Fasciolosis is a common disease of many wild and domestic animals, especially sheep, goat, cattle [2, 3] . The total global economic loss such as reduction of milk and meat yields, attributed to fasciolosis has been estimated earlier to be more than $3 billion per year [4] . Fresh water snail of Lymnaea acuminata (family: Lymnaeidae) (L. acuminata)is the intermediate host of liver fluke Fasciola gigantica. It causes endemic fasciolosis in cattle population in the eastern region of the state Uttar Pradesh, India [1] . Snail control is one of the best approaches of combating the disease. Snails can be controlled indirectly by destroying their habitat or directly by killing them. Singh et al. [5] have noted that Bauhinia variegata (B. variegata) leaf and Mimusops elengi (M. elengi) bark and their active components quercetin and saponin are potent molluscicides.
Both plants have great pharmacological and biological aspects [6, 7] . The mode of action by which they cause snail mortality is not known. Present study was to explain our previous study aimed at elucidating the effect of plant molluscicidal agent on certain enzyme acetylcholinesterase (AChE), acid phosphatase (ACP) and alkaline phosphatase (ALP) in the nervous tissue of snail L. acuminata. 
Materials and methods

Test materials
AChE activity
AChE activity was estimated by Ellman et al. [8] as modified by
Tripathi et al. [4] . 
ACP activity
ACP activity in the nervous tissue of L. acuminata was estimated by the method of Bergmeyer [9] as modified by Kumar et al. [10] . Nervous tissue homogenate (2% w/v) was prepared in ice cold 0.9% NaCl and centrifuged at 7 993 r/min for 15 min at 4 °C . The supernatant was added to 1.0 mL of acid buffer substrate (0.41 g citric acid, 1.125 g sodium citrate, and 165 mg 4-nitrophenyl phosphate disodium salt to 100 mL of double distilled water). The incubation mixture was mixed thoroughly and incubated for 30 min at 37 °C . And 4.0 mL of 0.1 mol/ L NaOH was then added to the incubation mixture. Standard curves were drawn with different concentrations of 4-nitrophenol at 420 nm.
The ACP activity has been expressed as μmol of substrate hydrolyzed per mg of protein per 30 min.
ALP activity
ALP activity in the nervous tissue of L. acuminata was estimated by method of Bergmeyer [9] as modified by Kumar et al. [10] . Tissue homogenate (2% w/v) was prepared in ice cold 0.9% NaCl and 
Protein
Estimation of protein was in enzyme source measured by the method of Lowry et al. [11] using bovine serum as a standard.
Statistical analysis
Each experiment was replicated at least six times and results were expressed as mean ± SE of six replicates. Student's t-test was applied between control and treated groups to locate significant (P < 0.05) variations [12] . 
Results
In vivo
Discussion
In vivo treatment with 40% and 80% of 96-h LC 50 of columnpurified fraction of B. variegata leaf and M. elengi bark and their active agents' quercetin and saponin caused a significant inhibition of AChE, ACP and ALP activity in the nervous tissue of L. acuminata. These three enzymes are inhibited by the plant molluscicide as well as synthetic molluscicides in the treated snails [13, 14] . Column-purified fraction of M. elengi bark and saponin caused more inhibition in AChE than ACP and ALP. Inhibition of AChE resulted in accumulation of acetylcholine at the nerve synapses, so that the post synaptic membrane is in a state of permanent stimulation causing paralysis, ataxia and general lack of co-ordination in neuromuscular system, which ultimately caused death of snails [15, 16] . Saponin is haemolysis agent [7, 17] . Quercetin acts as AChE inhibitor, an important aspect for neuroprotector [18] .
It is potential delivering to central nervous system [19] . AChE in hippocampus and neocortex, caused by degeneration of cholinergic synapse, is currently the most established approach to treat Alzheimer's disease [20] .
ALP, a marker enzyme for plasma and endoplasmic reticulum, is often employed to assess the integrity of plasma membrane.
The increase in ALP activities in serum may be attributed to either synthesis of the enzyme molecules or loss of other proteins from tissue [10] . ACPs are its own case in a 'marker' enzyme for the lysosomal integrity. ACP activity after toxin administration may be attributed to an increase in cellular degeneration of other pathological sensitive indicator of injury [10, 21] . The lowering of enzyme levels is an indication of hepatoprotective action of quercetin. Quercetin also known to reduce toxicant-induced liver damage [22] . Quercetin has long been used to enhance renal filtration and increase the excretion of xenobiotics and has free radical scavenging activity. This is due to antioxidative action of Table 3 In vivo effect of 96-h exposure to sublethal concentration (40% and 80% of 96-h LC 50 ) of active components and column-purified fraction on AChE, ACP and ALP activity in nervous tissue of L. acuminata. Value are mean ± SE of six replicates. Values in parentheses indicate percent enzyme activity with control taken as 100% concentrations (w/v) were expressed as final concentration in aquarium water; * : Significant (P < 0.05) when student's t-test was used for locating differences between experimental and control groups of animals. quercetin [23, 24] . ACP and ALP are indicators of cellular leakage and loss of functional integrity of the cell membrane in liver [23] . ACP is a lysosomal enzyme which plays an important role in catabolism, pathological necrosis, autolysis and phagocytosis [10] . ALP plays a critical role in protein synthesis [25] shell formation [26] and other secretary activities [27] , transport of metabolites [28] 
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